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(57) ABSTRACT

A method and apparatus for transmitting and receiving data
are disclosed. The method for transmitting data, comprising
encapsulating one or multiple media access control protocol
data units (MPDU) as a group media access control protocol
data unit (G-MPDU) based on a length of the group media
access control protocol data unit G-MPDU; fragmenting a
current MPDU according to a residual length to obtain a
fragmented MPDU when the residual length is insufficient to
encapsulate the current MPDU; encapsulating the frag-
mented MPDU to the G-MPDU; and transmitting the encap-
sulated G-MPDU. The method ensures a high data trans-
mission rate and does not wasting excess time to execute the
fragmentation processing. The method also ensures a high
resource utilization rate, utilizing fully the remaining length
of the data unit.

20 Claims, 3 Drawing Sheets
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1
METHOD AND APPARATUS FOR
TRANSMITTING AND RECEIVING DATA

CROSS-REFERENCE TO RELATED
APPLICATION

Related Applications

This application claims the benefit of Chinese patent
application No. 201210026596.3 filed on Feb. 7, 2012 and
titled “Method and Apparatus for Data Transmission”,
which is incorporated herein by reference in its entirety.

This application claims the benefit of Chinese patent
application No. 201210034331.8 filed on Feb. 15, 2012 and
titled “Method and Apparatus for Transmitting and Receiv-
ing Data”, which is incorporated herein by reference in its
entirety.

This application claims the benefit of Chinese patent
application No. 201210054116.4 filed on Mar. 2, 2012 and
titled “Method and Apparatus for Transmitting and Receiv-
ing Data”, which is incorporated herein by reference in its
entirety.

FIELD OF THE INVENTION

The present disclosure relates to the field of wireless
communication, especially relates to a method and apparatus
for transmitting data and receiving.

BACKGROUND OF THE INVENTION

802.11 system provides two methods for data transmis-
sion. One is MPDU aggregation, encapsulated to A-MPDU
for transmitting. When MPDU to be transmitted is too long,
or the channel condition is bad, it may cause failure in
MPDU transmitting, to avoid the oversize data volume for
re-transmission, a second method is used to carry out
fragmentation of MPDU, and use the form of small frag-
mentation to transmit the data to the opposite terminal When
the A-MPDU aggregation is used, said MPDU is the integral
MPDU. When the fragmentation is used for transmitting, the
fragmentation must be transmitted in single frame, not in the
form of A-MPDU. The execution of the fragmentation
process may also consume system resource, so the data
transmission rate is relatively low, and the overall output of
the system is low. Under the 802.16 system, the size
negotiation of fragmentation needs the additional signaling
overhead. If the fragmentation size is the same during one
transmission, the efficiency of the confirmation is relatively
low.

It can be seen from the above that the current data
transmission methods have certain disadvantages. It is nec-
essary to seek better solutions when faced with high demand
on the speed and resource utilization rate for data transmis-
sion.

SUMMARY OF THE INVENTION

The technical problem to be solved in the present disclo-
sure is to provide a method and apparatus for transmitting
and receiving data. The method needs to achieve a high data
transmission speed, not wasting too much time for execution
of the fragmentation processing, and to ensure a high
resource utilization rate. The method makes use of the
residue length, thus not to cause waste of resources.

One aspect of the present disclosure provides a method
for transmitting data. The method includes encapsulating
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one or multiple media access control protocol data units
(MPDU) as a group media access control protocol data unit
(G-MPDU) based on a length of the group media access
control protocol data unit G-MPDU; fragmenting a current
MPDU according to a residual length to obtain a fragmented
MPDU when the residual length is insufficient to encapsu-
late the current MPDU; encapsulating the fragmented
MPDU to the G-MPDU; and transmitting the encapsulated
G-MPDU.

Another aspect of the present disclosure provides a
method for receiving data. The method includes receiving
and analyzing a group media access control protocol data
unit G-MPDU, wherein the G-MPDU includes one or mul-
tiple sub-frames; one MPDU is encapsulated in each sub-
frame; and the MPDU could be either a fragmented MPDU
or a non-fragmented MPDU; and restructuring the frag-
mented MPDU with a same sequence number.

Another aspect of the present disclosure provides an
apparatus for transmitting data. The apparatus includes an
encapsulating module configured to encapsulate one or
multiple media access control protocol data units MPDU to
G-MPDU according to the length of the group media access
control protocol data unit G-MPDU; When the residual
length is insufficient to encapsulate the current MPDU,
fragmenting the current MPDU on the basis of said residual
length to obtain the fragmented MPDU; encapsulate said
fragmented MPDU to said G-MPDU; and a transmitting
module configured to transmit the encapsulated G-MPDU.

Another aspect of the present disclosure provides an
apparatus for receiving data. The apparatus includes a
receiving & analyzing module configured to receive and
analyze the group media access control protocol data unit
G-MPDU; wherein the G-MPDU includes one or multiple
sub-frames, one MPDU is encapsulated in each sub-frame,
and said MPDU is a fragmented MPDU or a non-fragmented
MPDU; and a processing module configured to restructure
the analyzed fragmented MPDU with a same sequence
number.

The method and apparatus for transmitting and receiving
data provided in the present disclosure ensure a high data
transmission rate and do not wasting excess time to execute
the fragmentation processing. The method and apparatus
also ensure a high resource utilization rate, utilizes fully the
remaining length of a data unit.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is flow chart of a method for data transmission in
one embodiment of the present disclosure;

FIG. 2 is the illustration of the structure of G-MPDU in
one embodiment of the present disclosure;

FIG. 3 is the illustration of the structure of MPDU in one
embodiment of the present disclosure;

FIG. 4 is the illustration of the structure of frame header
in one embodiment of the present disclosure;

FIG. 5 is the illustration of the structure of frame control
information in one embodiment of the present disclosure;

FIG. 6 is the illustration of the structure of delimiter in one
embodiment of the present disclosure;

FIG. 7 is the flow chart of a method for receiving data in
one embodiment of the present disclosure;

FIG. 8 is the block diagram of an apparatus for transmit-
ting data in the embodiment of the present disclosure; and

FIG. 9 is the block diagram of an apparatus for receiving
data in one embodiment of the present disclosure.
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DETAILED DESCRIPTION OF THE
INVENTION

The description below and accompanying drawings fully
illustrate specific embodiments of the invention, to enable
one skilled in the art to implement the embodiments. Modi-
fications, such as structural, logical, electrical and process
modifications, can be made in other embodiments. The
embodiments only represent some possible variations. Indi-
vidual components or functions are optional and the opera-
tion order is variable, unless it is otherwise stated specifi-
cally. A part of and a certain feature of some embodiments
may be included in or replaced by a part of and a certain
feature of other embodiment. The scope of the embodiment
of the invention includes the whole scope of the claims and
all obtainable equivalents thereof. Herein, these embodi-
ments of the invention may be individually or generally
represented by the term “invention” for the sake of conve-
nience; moreover, if more than one invention is disclosed
actually, it is not intended certainly to limit the application
scope to any individual invention or inventive concept.

Embodiments of the present disclosure provide a method
for transmitting data. As shown in FIG. 1, the method
includes the following steps.

Step S101: Encapsulating one or multiple media access
control protocol data units (MPDU) to the group media
access control protocol data unit (G-MPDU) according to
the length of the group frame. Step S102: When the residual
length is insufficient to encapsulate the current MPDU,
carrying out fragmentation to the current MPDU according
to said residual length, to obtain the fragmented MPDU.
Step S103: Encapsulating said fragmented MPDU to said
G-MPDU. Step S104: Transmitting the encapsulated
G-MPDU.

The structure of the encapsulated G-MPDU is shown in
FIG. 2. The structure includes one or multiple sub-frames,
and each MPDU is encapsulated in each sub-frame. Said
MPDU may be either the non-fragmented MPDU, or the
fragmented MPDU.

The above method for transmitting data provided in the
embodiment of the present disclosure provides a method for
G-MPDU encapsulation. When the available length is suf-
ficient, the execution of the fragmentation processing is not
needed, the method includes directly encapsulating the
non-fragmented MPDU and thus improving the processing
efficiency to ensure the relatively high processing speed.
When the residual length of G-MPDU is not sufficient to
encapsulate the current MPDU, execution of the fragmen-
tation processing is needed, and the method may use the
fragmented MPDU to fill said residual length. In this way,
methods consistent with the present disclosure not only
ensure the relatively high data transmission speed, not
wasting too much time for execution of fragmentation
processing, but also ensure the relatively high resource
utilization rate, making best use of said residual length.

The length of said G-MPDU is determined by the current
assigned transmission resource. While executing Step S101,
the method includes first encapsulating the remaining non-
fragmented MPDU into G-MPDU. This enables the receiv-
ing terminal to obtain all the non-fragmented MPDUSs of the
same sequence number in time and complete the restructur-
ing in time.

Optionally, the method includes encapsulating each
MPDU to G-MPDU in turn according to a sequence number
(SN) of the MPDU. When the residual length is not enough
for encapsulating the current MPDU, the method includes
executing fragmentation to said MPDU and encapsulating
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the fragmentation in proper length. The method thus and
makes best use of the residual length. Correspondingly, in
case of encapsulating the next G-MPDU, the first to be
encapsulated will be the residual fragmentation of the last
encapsulated MPDU in the previous G-MPDU. The scheme
for encapsulation of MPDU according to SN makes the
processing at the receiving terminal easier. Methods consis-
tent with the present disclosure thus reduce the requirement
of the receiving terminal. This is especially useful in the
scenario with relatively low capacity receiving terminals.

Optionally, the method includes encapsulating each
MPDU to G-MPDU according to the sequence of MPDU in
the buffer window of the transmitting terminal. Duplicative
data transmissions may change the order of the MPDUs in
the transmitting window. For example, the order may be
MPDU1, MPDU2, MPDU3, MPDU4, MPDU1 (re-trans-
mission of MPDU1 needed). When encapsulating G-MPDU
according to the sequence of MPDU in the buffer window of
the transmitting terminal, the encapsulation does not need to
use the sequence according to SN. This reduces the require-
ment on the transmitting terminal, which may be especially
applicable to the scenario with relatively low capacity
transmitting terminals.

The present disclosure has no requirements of length of
each MPDU, each MPDU could be a variable length frame,
and the overall length of G-MPDU is determined according
to the currently assigned transmission resource. Methods
consistent with the present disclosure thus can be commonly
used, flexible to implement, and can provide high resource
utilization rate and high data transmission efficiency.

The method for transmitting data in the present disclosure
is described below with specific examples. For instance, if
the length of G-MPUD is just enough to encapsulate
MPDUI1 to MPDUS, the encapsulated G-MPDU includes 5
sub-frames, and said 5 sub-frames encapsulate MPDUT to
MPDUS in turn. Said MPDU1 to MPDUS are all non-
fragmented MPDUs.

In another instance, the length of G-MPUD has residual
after encapsulating MPDU1 to MPDUS, but the residual
length is not sufficient to encapsulate MPDUG6. The method
consistent with the present disclosure includes carrying out
fragmentation over MPDU6 according to the residual length
to obtain two fragmented MPDUs. The two fragmented
MPDUs are called MPDU61 and MPDUG62, both of which
having the same SN number. The method further includes
encapsulating MPDU1 to MPDUS as well as MPDU61,
which is matched with the residual length, to G-MPUD. Said
G-MPDU includes 6 sub-frames, and said 6 sub-frames
encapsulate MPDU1, MPDU2, MPDU3, MPDU4, MPDUS
and MPDUG61 in turn. Wherein, said MPDU1 to MPDUS are
non-fragmented MPDUs; MPDUG61 is the fragmented
MPDU.

The first encapsulated MPDU may be either one non-
fragmented MPDU, or one fragmented MPDU (for instance,
if the last to be encapsulated is MPDU61 in case of the
previous encapsulation of G-MPDU, the first to be encap-
sulated would be MPDUG62 for the next encapsulation of
G-MPDU).

Because either the non-fragmented MPDU or the frag-
mented MPDU may be encapsulated in G-MPDU in the
present disclosure, the method consistent with the present
disclosure sets a fragmentation number for said fragmented
MPDU, enabling the opposite terminal to recover the non-
fragmented MPDU through restructuring. Optionally, frag-
mentation indication could be set for the fragmented MPDU.
Optionally, said fragmentation indication is used for indi-
cating whether there is a fragmentation of current MPDU
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afterward, thus to not only indicate whether the current
MPDU is the fragmented MPDU through the indication bit,
but also indicate whether said fragmented MPDU is the last
fragmentation.

The embodiment of the present disclosure provides a
structure of MPDU, as shown in FIG. 3, including a frame
header, a frame body and a frame check sequence (FCS).
The frame header, as shown in FIG. 3, includes the frame
control information, a fragmentation number, a sequence
number, a reserved field, and a fragmentation indication and
length. The frame control information, as shown in FIG. 4,
including a protocol version, a frame type, a sub-type, a flow
identification, a re-transmission instruction and reserved
field.

Further, the frame type includes management control and
data. Said sub-type is the detailed explanation of the frame
type, as shown in Table 1 below.

TABLE 1

10

15
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(FSN) indicates the number of each fragmentation in MPDU
of the same sequence. Said sequence number (SN) indicates
the number of each MPDU. Said fragmentation indication
indicates whether there is fragmentation of the current
MPDU afterward. Said fragmentation length indicates the
total byte length of all the fields between MAC-heading
fields and FCS fields.

In the case of encapsulating G-MPDU, through the setting
of the fields in the above MPDU, the receiving terminal can
be informed about whether the MPDU encapsulated in each
sub-frame of G-MPDU is fragmented or not, as well as the
fragmentation number of the fragmented MPDU.

In the case of encapsulating G-MPDU, the method con-
sistent with the present disclosure may encapsulate each
MPDU to the sub-frame of G-MPDU, and one or multiple

Effective type and combination of sub-type

Value of sub-type
b7 b6 b5 b4 b3  Description of sub-type

Type
Type b2 description

0 Management 00000 Broadcast information frame (BCF)
Control 00001 Random access request frame (RA__REQ)

00010 Random access response frame (RA__RSP)

00011 Terminal basic capacity negotiation
request frame (SBC__REQ)

00100 Terminal basic capacity negotiation
response frame (SBC_RSP)

00101 Dynamic service establishment request
frame (DSA_REQ)

00110 Dynamic service establishment response
frame (DSA__RSP)

00111 Dynamic service correction request
frame (DSC__REQ)

01000 Dynamic service correction response
frame (DSC__RSP)

01001 Dynamic service deletion request frame
(DSD_REQ)

01010 Dynamic service deletion response
frame (DSD__RSP)

01011 Independent resource request frame
(RES_REQ)

01100 Multi-input multi-output feedback frame
based on channel state information

01101 Channel quality feedback frame
(CQI_FB)

01110 Reserve

01111 Feedback frame based on beamforming
matrix (BFM__MIMO)

10000 Acknowledge frame (ACK)

10001 Group acknowledge request frame
(GroupAckReq)

10010 Group acknowledge frame (GroupAck)

10011 Quit network frame (Quit)

10100 Channel switching information frame
(CSW_INF)

10101 Sleep request frame (SLP__REQ)

10110 Sleep response frame (SLP__RSP)

10111 Downlink service indication frame
(DTF_IND)

11000~11111  Reserve
1 Data 00000 Data frame (DATA)
00001 Data padding frame (PAD__DATA)

00010~11111  Reserve

Said flow identification identifies the flow, including the
management control flow and data flow. The data flow is
divided into multiple data flows according to service type.
Said re-transmission indication indicates whether it is the
re-transmission data. For example, if the current frame is
re-transmission of the previous frame, the field is set to 1;
otherwise, set to 0. Said fragmentation sequence number

60

65

said sub-frames constitute G-MPDU. Said MPDU may be
either the non-fragmented MPDU, or the fragmented
MPDU.

The step of encapsulating each MPDU to the sub-frame of
G-MPDU, further includes setting the delimiter before said
MPDU; and setting the padding bit after said MPDU to
make the length of said sub-frame the integer multiples of 2
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bytes. Note that for the last sub-frame in G-MPDU, the
padding bit is not necessary. The sub-frame of encapsulated
G-MPDU is shown in FIG. 5. The delimiter, as shown in
FIG. 6, is composed of the delimiter identification and
length check information.

Correspondingly, the embodiment of the present disclo-
sure also provides a method for receiving data, such as
receiving G-MPDU transmitted by the above method, as
shown in FIG. 7. The method includes the following steps.

Step S701: Receiving and analyzing G-MPDU. Said
G-MPDU includes one or multiple sub-frames. One MPDU
is encapsulated in each sub-frame. Said MPDU may be
either the fragmented MPDU, or the non-fragmented
MPDU.

Step S702: Restructuring the analyzed fragmented MPDU
with the same sequence number. When the method for
receiving data provided by the embodiment of the present
disclosure is combined with the above method for transmit-
ting data, embodiments of the present disclosure may ana-
lyze the transmitted G-MPDU and restructuring the obtained
fragmented MPDU, thus recover the non-fragmented
MPDU. Because the fragmentation is only executed when
the residual length is not sufficient to encapsulate a complete
MPDU in G-MPDU, during the analysis, most received data
are the non-fragmented MPDUs. The transmitted data that
need restructuring is limited, and the overall data transmis-
sion efficiency is very high.

In one example, methods consistent with the present
disclosure may maintain the buffer window and fragmenta-
tion buffer corresponding to each service flow (FID), and
execute the following steps after receiving the G-MPDU.

Step S801: after analysis of the MPDU, based on the flow
identification FID, placing the non-fragmented MPDU into
the buffer window corresponding to said FID; placing the
fragmented MPDU into the fragmentation buffer corre-
sponding to said FID; after the restructuring of the frag-
mented MPDU with the same sequence number and the
recovering of the non-fragmented MPDU, placing it into
said buffer window thereof.

Step S802: transmitting MPDU cached within said buffer
window to the upper layer.

The specific rules for transmitting MPDU cached in said
buffer window to the upper layer may be set according to the
needs in each case. The present disclosure provides an
example for explanation purposes, without limiting the
scope of the present disclosure.

For instance, the buffer length of the buffer window
corresponding to FID1 and FID2 may be 16, and the
receiving terminal may receive 19 MPDUs, including:

MPDU1: FID=1, SN=1;

MPDU2: FID=1, SN=2;

MPDU16: FID=1, SN=16, FSN=0;,

MPDU17: FID=1, SN=16, FSN=1,

MPDU18: FID=1, SN=17,

MPDU19: FID=2, SN=I.

Correspondingly, the method consistent with the present
disclosure may place MPDU1 to MPDU1S in the buffer
window corresponding to FID1 according to the SN, and
place MPDU16 and MPDU17 in the fragmentation buffer
corresponding to FID1 in turn. When MPDU17 reaches the
fragmentation buffer corresponding to FID1, the fragmen-
tations of MPDU with SN=16 is complete. The method
includes restructuring of MPDU16 and MPDU17, and
recovering the non-fragmented MPDU with SN=16. The
method further includes placing said restructured MPDU in
the buffer window corresponding to FID1. Because the
buffer length of the buffer window corresponding to FID1 is
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16, when placing said restructured MPDU in the buffer
window corresponding to FID1, the window slides to trans-
mit MPDU1 to the upper layer. Because the FID that
MPDU18 corresponds to is equal to 2, the method includes
further placing MPDU18 into the buffer window corre-
sponding to FID2 according to the SN.

Optionally, Step S701 also includes restructuring of all the
fragmented MPDU with the same sequence number in turn
according to the fragmentation number, thus to recover the
non-fragmented MPDU.

Optionally, Step S701 also includes confirming whether
there is fragmentation of the current MPDU afterward
according to the fragmentation indication information. It can
not only confirm whether the current MPDU is the frag-
mented MPDU, but also confirm whether the current MPDU
is the last fragmentation according to said fragmentation
indication information.

Optionally, Step S701 also includes encapsulating delim-
iter in each sub-frame; locating the starting position of
MPDU in the sub-frame according to said delimiter; and
analyzing MPDU in the located sub-frame.

Optionally, Step S701 also includes obtaining the length
of said MPDU after positioning the starting position of
MPDU in the sub-frame, and locating the starting position of
MPDU encapsulated in the next sub-frame through calcu-
lation, thus to realize the rapid analysis.

Optionally, Step S702 includes, when the residual length
is not sufficient to encapsulate the current MPDU, first
determining whether said residual length is larger than the
preset minimum fragmentation length; if larger, executing
the fragmentation of the current MPDU; otherwise, the
fragmentation is not executed, and encapsulation of
G-MPDU is completed. For balanced consideration of the
physical transmission resources and the resources that ser-
vice occupies, when the remaining physical transmission is
too little, executing the fragmentation process is not cost-
effective obviously. In this case, the method consistent with
the present disclosure may abandon the use of the residual
length to improve the overall resource utilization rate.

In order to realize the above method for transmitting data,
the embodiment of the present disclosure also provides an
apparatus for transmitting data, as shown in FIG. 8. The
apparatus includes the following components.

An encapsulating module 801, for encapsulating one or
multiple media access control protocol data units MPDU to
G-MPDU according to the length of the group media access
control protocol data unit G-MPDU. When the residual
length is not sufficient to encapsulate the current MPDU, the
encapsulating module 801 may carry out fragmentation to
the current MPDU according to said residual length to
obtain the fragmented MPDU and encapsulate said frag-
mented MPDU to said G-MPDU.

A transmitting module 802 transmits the encapsulated
G-MPDU. Optionally, for said encapsulating module 801,
when the residual length is not sufficient to encapsulate the
current MPDU, it may first determine whether said residual
length is larger than the preset minimum fragmentation
length. If so, the encapsulating module 801 may execute the
fragmentation to the current MPDU. Otherwise, the encap-
sulating module 801 may not execute the fragmentation
process, and encapsulation of G-MPDU is complete.

In one embodiment, said encapsulating module 801, when
encapsulating each MPDU to the sub-frame of G-MPDU,
may execute the steps of setting the delimiter before said
MPDU and setting the padding bit after said MPDU to make
the length of said sub-frame the integer multiples of 2 bytes.
Optionally, said delimiter is composed of the delimiter
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identification and length check information. Said encapsu-
lating module 801, in case of encapsulating G-MPDU, takes
precedence to encapsulate the fragmented MPDU. Further,
said encapsulating module 801, also sets fragmentation
number for said fragmented MPDU. Said encapsulating
module 801, also sets fragmentation indication information
for said fragmented MPDU.

The fragmentation indication information indicates there
is fragmentation of the current MPDU afterward. The length
of said G-MPDU is determined according to the currently
assigned transmission resources.

In order to realize the above method for receiving data,
the embodiment of the present disclosure also provides an
apparatus for receiving data, as shown in FIG. 9. The
apparatus includes the following components.

A receiving & analyzing module 901, which receives and
analyzes the group media access control protocol data unit
G-MPDU. The G-MPDU includes one or multiple sub-
frames. One MPDU is encapsulated in each sub-frame. The
MPDU is a fragmented MPDU or non-fragmented MPDU.
A processing module 902, which carries out restructuring of
the analyzed fragmented MPDU with the same sequence
number.

In one embodiment, said processing module 902, based
on the flow identification FID, places the non-fragmented
MPDU into the buffer window corresponding to said FID
after analyzing the MPDU by said receiving & analyzing
module 901. The processing module 902 may place the
fragmented MPDU into the fragmentation buffer corre-
sponding to said FID, carry out the restructuring of the
fragmented MPDU with the same sequence number, and
place it into said buffer window after the non-fragmented
MPDU is recovered. The processing module 902 may trans-
mit the MPDU cached within said buffer window to the
upper layer.

Optionally, said processing module 902, carries out
restructuring of all the fragmented MPDU with the same
sequence number in turn according to the fragmentation
number, thus recovers the non-fragmented MPDU. Option-
ally, said processing module 902, used for confirming
whether there is fragmentation of the current MPDU after-
ward according to the fragmentation indication information.

Optionally, the delimiter is encapsulated in each sub-
frame. The receiving & analyzing module 901, may locate
the starting position of MPDU in the sub-frame according to
said delimiter, and analyze MPDU in the located sub-frame.
Optionally, said receiving & analyzing module 901 obtains
the length of said MPDU after locating the starting position
of MPDU in the sub-frame, and locates the starting position
of MPDU encapsulated in the next sub-frame through cal-
culation.

Other embodiments of the disclosure will be apparent to
those skilled in the art from consideration of the specifica-
tion and practice of the invention disclosed herein. It is
intended that the specification and examples be considered
as exemplary only, with a true scope and spirit of the
invention being indicated by the claims.

What is claimed is:

1. A method for transmitting data, comprising:

encapsulating one or multiple media access control pro-
tocol data units (MPDU) as a group media access
control protocol data unit (G-MPDU) based on a length
of the group media access control protocol data unit
G-MPDU;,

when a residual length of the G-MPDU is insufficient to
encapsulate a current MPDU, the residual length being
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the length of the G-MPDU subtracting a length of the

one or multiple MPDUs encapsulated in the G-MPDU,

determining whether the residual length is longer than
a preset minimum fragmentation length;

when the residual length equals to or is shorter than the
preset minimum fragmentation length, completing
encapsulation of the G-MPDU, leaving the residual
length of the G-MPDU empty;

when the residual length is longer than the preset
minimum fragmentation length, fragmenting the cur-
rent MPDU according to the residual length to obtain
a fragmented MPDU;

encapsulating the fragmented MPDU to the G-MPDU;
and

transmitting the encapsulated G-MPDU.

2. The method of claim 1, further comprising:

encapsulating a MPDU to a sub-frame of G-MPDU;

placing a delimiter before the MPDU; and

placing a padding bit after the MPDU to make a length of

the sub-frame a multiple of 2 bytes,

wherein the sub-frame of G-MPDU is formed, in

sequence, by the delimiter, the MPDU, and the padding
bit.

3. The method of claim 2, wherein the delimiter includes
a delimiter identification and length check information.

4. The method of claim 2, wherein:

each MPDU is sequentially formed of: a frame header, a

frame body, and a frame check sequence;

the frame header is sequentially formed of: a frame

control information, a fragmentation sequence number
identifying a number of a fragmentation in a same
sequence, a sequence number identifying a number of
a MPDU, a reserved field, and a one-bit fragmentation
indication information identifying whether a fragmen-
tation of the current MPDU is expected afterwards, and
a length information indicating a length between the
frame header and the frame check sequence; and

the frame control information is sequentially formed of: a

protocol version, a frame type indicating a management
control data, a sub-type explaining the frame type in
detail, a flow identification, a one-bit re-transmission
instruction identifying whether the current MPDU is a
re-transmission of a previous frame, and a reserved
field.

5. The method of claim 1, further comprising:

encapsulating the fragmented MPDU before other

MPDUs when encapsulating the G-MPDU.
6. The method of claim 1, further comprising:
determining a fragmentation number for said fragmented
MPDU.

7. The method of claim 6, further comprising:

setting fragmentation indication information for said frag-

mented MPDU.

8. The method of claim 7, wherein the fragmentation
indication information indicates whether there is more frag-
mentation of the current MPDU after itself.

9. The method of claim 1, wherein the length of said
G-MPDU is determined based on currently assigned trans-
mission resources.

10. A method for receiving data, comprising:

receiving and analyzing a plurality of group media access

control protocol data units G-MPDUs, wherein:

each G-MPDU includes one or multiple sub-frames;

one MPDU is encapsulated in each sub-frame of the
G-MPDU;,

the MPDU could be either a fragmented MPDU or a
non-fragmented MPDU;
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when a last component of a G-MPDU is a sub-frame
encapsulating a fragmented MPDU, a length of the
fragmented MPDU is longer than a preset minimum
fragmentation length; and
when a last component of a G-MPDU is a residual, a
length of the residual is the same or shorter than the
preset minimum fragmentation length; and
restructuring the fragmented MPDU with a same
sequence number.
11. The method of claim 10, further comprising:
placing the non-fragmented MPDU s into a buffer window
corresponding to a flow identification;
placing the fragmented MPDU into a fragmentation buffer
corresponding to a flow identification;
restructuring the fragmented MPDU with the same
sequence number;
recovering a non-fragmented MPDU from the restruc-
tured MPDU;
placing the recovered MPDU into the buffer window; and
transmitting MPDUs cached within the buffer window to
an upper layer.
12. The method of claim 10, further comprising:
restructuring all fragmented MPDU with the same
sequence number in turn of the fragmentation number;
and
recovering a non-fragmented MPDU.
13. The method of claim 12, further comprising:
confirming whether there is more fragmentation of the
current MPDU based on fragmentation indication
information.
14. The method of claim 10, further comprising:
encapsulating a delimiter in each sub-frame, wherein the
sub-frame is formed, in sequence, by the delimiter, the
MPDU, and a padding bit to make a length of the
sub-frame a multiple of 2 bytes;
locating a starting position of a MPDU in the sub-frame
based on the delimiter; and
analyzing the MPDU in the located sub-frame.
15. The method of claim 14, further comprising:
obtaining a length of the MPDU after locating the starting
position of the MPDU in the sub-frame; and
locating the starting position of a MPDU in the next
sub-frame.
16. An apparatus for transmitting data, comprising:
an encapsulating module configured to:
encapsulate one or multiple media access control protocol
data units (MPDUs) to a group media access control
protocol data unit (G-MPDU) according to the length
of the G-MPDU;
when a residual length of the G-MPDU is insufficient to
encapsulate a current MPDU,
determine whether the residual length is longer than a
preset minimum fragmentation length;
when the residual length equals to or is shorter than the
preset minimum fragmentation length, completing
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encapsulation of the G-MPDU, leaving the residual
length of the G-MPDU empty; and
when the residual length is longer than the preset
minimum fragmentation length, fragment the current
5 MPDU on the basis of the residual length to obtain
a fragmented MPDU; and
encapsulate the fragmented MPDU to the G-MPDU;
and

a transmitting module configured to transmit the encap-
sulated G-MPDU.

17. The apparatus of claim 16, wherein the encapsulating

module is further configured to:
place a delimiter before the MPDU; and
place a padding bit after the MPDU to make a length of
a sub-frame a multiple of 2 bytes;
wherein the sub-frame of G-MPDU is formed, in
sequence, by the delimiter, the MPDU, and the padding
bit.
18. The apparatus of claim 16, wherein the encapsulating
module is further configured to encapsulate the fragmented
MPDU before other MPDUs when encapsulating the
G-MPDU.
19. An apparatus for receiving data, comprising:
a receiving and analyzing module configured to receive
and analyze a plurality of group media access control
protocol data units (G-MPDUs); wherein:
each G-MPDU includes one or multiple sub-frames;
one MPDU is encapsulated in each sub-frame of the
G-MPDU;,

a MPDU is a fragmented MPDU or a non-fragmented
MPDU;

when a last component of a G-MPDU is a sub-frame
encapsulating a fragmented MPDU, a length of the
fragmented MPDU is longer than a preset minimum
fragmentation length; and

when a last component of a G-MPDU is a residual, a
length of the residual is shorter than the preset
minimum fragmentation length; and

a processing module configured to restructure a frag-
mented MPDU with a same sequence number.

20. The apparatus of claim 19, wherein the processing

module is further configured to:

place the non-fragmented MPDU into a buffer window
corresponding to a flow identification;
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» place the fragmented MPDU into a fragmentation buffer
corresponding to a flow identification;
restructure the fragmented MPDU with the same
sequence number;
s, Tecover a non-fragmented MPDU from the restructured

fragmented MPDU;
place the recovered MPDU into the buffer window; and
transmit MPDUs cached within the buffer window to an
upper layer.



